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3 o P P mj^T-e&& - 1 i^t-t^^m^mit^o 
at i] 

M [(R l ) 2 N] <„- s ,(R 2 ) s ( 1 ) 

Ti, Ce, A L V. La. NbXfiN i -C£> »K ##«JET-# ? S i X%> «9 , 

[If #:g3] Mrt^? - ^a-c&£ i ffc^^K^tft&^fiio^ 

M^2 0 0 p p rn^T, ^otK<^^»^3 0 p p m&T-eh&m^M 1 3Z.fi 2 
tfl p pmJ^T\ ^otK^#^S^3 0 p pmmT-e*^lf*5lX{i2fSfc^ 

(12) t 

m I ZWLKM^-TM ( 12) Oft K > 7 v y -> ^ ^ n h 7 5 ^ 4 - ft * ffl v » r HtT IB 
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umm 6 ] T^mm£xmi3)i)mfflmm^mMzmnLxmmLfz 

I*] K BR* $ * & 1*1 t 

[If Mm 9 ] # ^ A ?t«J ti TOf3iT» s 0. 3 ,« m ~- 0 . 
d 90/ d io# s 0 . 8 - 1 . 2 <D S i 02*£i\ A 1 20^L=fs Z r C^&T- 
, T i 0 2 &l L Wli f 0 2 *£Wb&£Wct f)Ilfil^ l«Xt±2ffim±Sr#tr 
If 6 tefcO^^jSo 

[ff^l 0] ifi-J±*^A^ESl 0 cm- 2 0 cm, 3 0 cm- 5 

o c m<DJf7xm*7 A-eabaif^^[6iaifeo^^:^ffio 

[lf*5l 1 1 ffitJ±#7*#^AK#^A^m#J£ 500 g- 1000g 

[if ^ i 2 ] ins t& ? a r t^ot, hu lesnffi ar* <o JEE5&* i 

kg-2kg-C*f), * 9 A«£ii7&^K^JS (SVfi) -C 2 - 4 c m/m i n "C 

&&lf *S 5 & L 1 1 v^-fti^ 1 m^t^M<D^m^^o 

[mm 1 3 ] ^m^it'kwm.it^ ? - * a , Jtit =?-^a, *g 

ik?y?)V, mt^ 9 > . itft-b * A , fflffc/ yH/A, ia-fb 7 y $ y „ i-fl; 
Jfifb- y^r^Xitm^tiyy >~C&&ff Mm 5 ffi*c<£>^;fr&o 
[If^Sl 4] T ^ 7 Vf'JA^n-WJf^AC^W; >X 
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[it #m 1 7 ] mMM i^^L4 v^rtt^ i ^nifi«c7)^i#m'fb^x 

[Iff JfrTg 1 8 ] ^^S7)%-T^77 f F7^F077 V* O^^r 

1 9 ] tmm i £v» l 4 ^-rtL^ i ^nis«<7)^^Ji^t/> 

[0 0 0 1] 

l^b^£^tn#$M*k &W^»0!KW-rs o Mr#L<«, ^ft^flUb^ 
^vfflj&ttiS (Metal Organic Chemical Vapor Deposition. J^T\ MOCVDS 
t^9 0 ) KTS i-O-Hfll, Hf 0 2 nm, S i 3 N 4 *lM$<HfcJM-&fc 

[0 0 0 2] 

[^*<7)^#f] 
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&tmm k y * - v x. ft ^ ^ o ^ ^xvcvD^iaf) tstoti^ 

[0 0 0 3] 

CH 3 ) 2 N] 4 S if^)S i^tNlg^i:^ (S i -NfS£0 *m-?Z>tt& 
VsiELfttfXt LXJ&mift l S i -Njfe^O^HJ: *)$hm<V£^S i N 

^*&i«^j»^b£ t ft & o i fcj&»m#fc^f« s i it^t/^ ^R<fc7fc^*^ 
mm < ft £ £*!>fc, &m®Lmmzmtitz s i n^^jh^ht § & h#x. c, 

[0 0 0 4] 

yx^^m^^^mi:m£^mi-^mmm(Dfm^m^m^^tix^^ w 

[0 0 0 5] 

L S I WAi«jti:#ot, n >^tiglO»lil<t3&*j|IA.'ev^-& 0 RJ¥j&*1 0 
0 nmWT<7)I?i^otIIi:ii h >*;i/m&tri 5 1t ft Tiffed ^*^f&T Lt L 

iifzib. Z'V3>wtmx-<DZix&±<Dnmiti*m.ft£%'2x\t*2>o 
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Hf^SI, JMfclftKtiH f 0 2 ^H f 0 2 -S i 02^V±g£*LTv><?> 0 -ft 

x ijijfrfcglji yn^t (7)^t4^^ ^MOCVD & 7°n -fc x 
[0 0 0 6] 

moc vDSta o h f ^mmzmmrtz^fet lt\ msi^i^ 4>&< 

liiL< tia»ttOM[N(C2H 5 )2l4 MB U M(i#« (S i <£r£ir) te 
[0 0 0 7] 

i ] 

7-235535 ^-<2r# 
[#fF»2] 

#12 0 0 2 - 1 6 7 6 7 2 
[0 0 0 8] 

[i&w* s »ft Lzot-tz mm] 

Ht&H*. ±K#^m2 t'^^tL^M[N(C 2 H 5 )2]4^> -n^^t^jo 
&/&Kfi^n^>^i^£ft-cv>&v^\ -&j£aG£*>l£KJ±, 

t&t&mm~ft&-t2>®&. ^ffiLtzit&yjmzj&zti, z<D$&mLtzit&® 
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[0 0 0 9] 

* iti& m.m<V^m& 2 0 0 p pmJ^T, ^o^co-&^r***3 0 p pmU 
[0 0 10] 

^ (1) ^$*L&w«&J*fb^»-e**o 

[0011] 

Mb 2] 

M [(R')iN] <„-s,(R 2 )s ( 1 ) 

[0 0 12] 

{IU Mte#SmTXW#m^^£>o-C, ^JRMT-^Hf, Zr. Ta. 
Tu C e . A U V, La, NbXliN i X$> *) , #iJSHB s S i D . 

, s ti 0 ~ n - 1 (Olft* & o 
[0 0 13] 

t i, <b^ ^ ^ -a" itt^>la^<7) -3-^*^2 0 0 p p mJilT\ ^o^O^T*^ 

3 o p pmi^T-e^^ffl^S-fb^-e^^o 
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[0 0 14] 

IS^4 K&z>Wftt±, W^iX(i2 ic#^^-e^oT, m^s i 

|f^4 tc^^^Tii, lt^t^#«^S iJ^-Cfc&fcil, XgBiSHrt^ 
[0 0 15] 

^fflv^-c«^«^tj^fi^^^^^xfii it, ffi^t/^^ffi^-em 

-ft&mk&V&t), J:<DmWL&Z>mm$, zUcEESI^Xfl l 2(7)t(:, 7rr>i 
^07f -v£^ffl^Tffi»4 3 tC'i-$tL^^Mt;^Wt<^l i £^l^*X 
fll 3 ^H^-a-tf £ -6^&&o 

[0 0 16] 

TO^^cme^ff^-r^xfi^, MM^iift^iEAt^is^ * 

[0 0 1 7] 
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, yxf^x-T^^y^nn^ * > j&* £> & & J: 0 1 HXfi 2 MJ^ 

[0 0 18] 

i^S^O. S^m-O. 5 //iru teJgE^iSd 90/ d 10**0. 8-1. 20Si 
0 2 *ii\ A 1 2O Z r 0 2 *»> T i O^&^RtfH f C^&^&fc&i* 
<fc «9 Iimf: 1 tt3Ui 2 ®J^±^#tf^^-e^>^>o 

0 c m~ 2 0 c m, 3 0cm- 50c mO*?^!!*^^*^^ 

#7<M;::*7 7A3fcK#J£ 5 0 0 g~ 1 0 0 0 g^l-&^j?E^v£-c£>&o 

If 3t® 1 2 K^&f&lBli, 5^^L 1 1 \t*-ftifr 1 -%\zVhh§m 

X$> o T > JPEE * rt* A r if 7 t^ot, jJDEt 2f * <7> 2f * 1 kg~2kgt 
^^ASKig^W^JS (SVft) T*2-4cm/mi n-eabS#rit^ffi^ 

[0 0 19] 

f C 1 4, Z r C 1 4, T a C 1 5, T i C 1 4, C e C 1 4. V C 1 3, LaCl3 
, N b C 1 5. N i C 1 2^fiS i C 1 4X£>&^J&Jj&X£>Z> 0 

[0 0 2 0] 

it*^ 1 5 \z%h&m\*. wr%&5Xt* 1 3 ^vh&wRx&^x. &m^it 

&®tfH f C 1 4 X$>Z> i: ^hfi^m^mit^Wv- Y7*7 {V7^-)\> 
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7^y) ;x7--)A (JAT\ Hf (DMA)4^v>Oo ) Xlif (v'if 
;UT^y) ^7-7A (&T> Hf(DEA) 4 ^^ 0 ) -C&Z&JfcJj 

o 

T<y) (&T\ S i(DMA) 4 H>9„ ) Xlif h7+7 (>?i^y 

^y) ->7> (mr, s i(DEA) 4 tv^c ) -e^^^-^yi-e^^o 

[0 0 2 1 ] 

>tf*f>fc*i*J:lJ »f *Lfc 1 mXH 2 m&±<Dit&®n?$>2> m$.WMX$>2> „ 
[0 0 2 2] 

at*^ 1 9 i,z&&§&mte. m^m i^^L4 v^-rtt^ i m^tm<omm^mit 
mitizy®, xmmmi 7xm stm^mmwM^m^xmm^m^mmmm 

[0 0 2 3] 
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<£t*i&i&m<7)^m-/) t 2 0 0 p pmJ^T, ^otK0^4t5 ? 3 0 p pmWK 
[0 0 2 4] 

M [(R ') 2 N] <„-s)(R : ) s ( 1 ) 

[0 0 2 5] 

Ti, Ce, A U V, La. NbXfiN i -e£> <9 . 4^«IKWS i "C* 0 , 

„ s(i0~n-l(7)li^^o 
[0 0 2 6] 

_LfS«i£ Sr ^ri" £ <b^tl iz& i ti Z> ikm t £ -e tt -r*L_h!BI£fflrt K 

^■»^ ? 2 0 0 p pmJ^T\ ^otK^^»^3 0 p p m^TK^rfl^fiM^.i' ^> 
IZ&itL&tiLf&OttX&l p pmJ^T. ^otKco^»^3 0 p pmJ^TK-?- 
[0 0 2 7] 

^ k . (omm^mit^ <o^^m zmmizm^rmm-rzo 

5 £<hn«fc 19. j vrv&znz (Igl 0) 0 ^O^: (2 

[0 0 2 8] 
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Kb 4] 

L i (CH 2 ) 3 CH 3 + (C^^NH - 

(C 2 H 5 ) 2 NL i + CH 3 (CH 2 ) 2 CH 3 (2) 

[0 0 2 9] 

n-r^^'J^^AtCv^^^T^ >£^L>£-£&<h(CH 3 ) 2 NL i /H# 
[0 0 3 0] 

%tLTfi, Hf Cl 4> ZrCl 4> T a C 1 5, T i C 1 4, C e C 1 4, VC 
1 3, L a C 1 3, N b C 1 5. N i C 1 2, S i C 1 4 H^tf hfcho -Olfi 

(3) K#JS^Tft^£ LTHfCU*, T^/'Jf-^Ai LT(C 2 H 5 
) 2 NL i Zm^tzWi&WKfcttm-fo (3) 4>OH f [(C 2 H 5 ) 2 N]4 

(iH f (DMA) 4 £|Wl— (Dit^Xh^o 
[0 0 3 1] 

[It 5] 

H f C 1 4 + 4(C 2 H 5 ) 2 NLi 

H f [ (C 2 H 5 ) 2 N] 4 + 4LiCll (3) 

[0 0 3 2] 

il^l^tl^H f C I4-C&0T, 7^'Jf^A^(CH3) 2 NL i "C* 
l.i:Hf (DMA) 4 ^\ 7 U A^(C 2 H 5 ) 2 N L i -C&£<bH f (DE A) 
4 Offi^ra^-etL^tLt#^tL^>o i7t:#^^b^^S i C UT^ot, T 
< y 'Jf^Aj5 s (CH 3 ) 2 NL i -C£>£ t S i (DMA) 4 ^\ 7^ V^A^(C 
2 H 5 ) 2 NL i-XrhhtS i (DEA) 4 <7>ffi£j&«^*^*L#^*L&o 
[0 0 3 3] 

(Ml 2) o -<7)XfI-efi^ 1 0 0T\ ft 3. 99kP 
a (3 0Torr) 0^#^/±S@ffiM£ 1 2 Hm±tTd - t KX *) , 
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±Uft<7)L i C 1 &Z£1i*"C&& 0 
[0 0 3 4] 

Igl 2 ^^Tt#«btL^*S»^{i, ^^ftRJo!»-C*-6H f C l ((C 2 H 5 
) 2 N) 3 ^5fcRlStK>H fCl 4 , a&SaMffiKJ: lj L § *i$rri*o L i C l 
x TKf^Hit LT-^itL>6o fiJ^-t LXtti&mtfl 0 0 0 0 ppm-200 
OOppm, ?M ? 3 00ppm~400p pm*!Jt#£;ft£o ±IEiBffll*)0*iJ^ 
-eJ^3| t tklZ^ZtiX^Z it £\ i&H t 7M ? -e ti**ti&m H f £ M^- L > 

lt^t7^*lil^_tfE$&Hm±, BP*> 2 0 0 0 0 p pm&±<D^&XSitlX^2> 
»£\ H f OC 1 <D£ o ^b^tt^M^f&Ti-^o tfz 

ffc^WK7M s JiiE$Effl^-t, IP*>4 0 0 p pmJil±©#J^iiit>/^^ 
. H f (OH) 4 ^H f 0 2 <7)J: 9 fcifcJR&ri^J&S*^ ra^tc^k^tt^t'lB: 

[0 0 3 5] 

0 0 0 p p m~ 20000ppm. tM ? 5 0 0 p p m~ 6 0 0 p p mU&^ifr 

%>o ±$mmft<vm&xm.mt7ktfti>bz-$ttix^2>m&. tSHfit^ 

S i ffc^fcfi3(£ri*liSBi£8flJ£Lt. BP*, 2 0 0 0 0 p p mfllioa^i *LT 

v ^ k is v * -r & h f i t&m <oi&ktmm%mi&m-?z> mmt^m & it 

, EP*, 6 0 0 p pmJ^±Wi^#i *LTV>&*£\ S i (OH) 4 ^S i 0 2 OJ: 
[0 0 3 6] 

^«&*fb^»*ffl^Tj&K Lfc^. ML^ii:Sf^ 0 &i fix L $ v> 
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[0 0 3 7] 

1 3 £M^irt d^&^o 
[0 0 3 8] 

£ o^^|^*X@ 1 3 -Cli, 11 2 tc^-T J:9*777ya^n7f^77-f 
-gf2 0 K X V)ftfriiZ>o ^<r>mw.2 0 (iftN±77 7 a 2 It. i<0*7A2 1 
TfT>^K:tt^tL7cJ#a5P 2 1 ai:HA77^32 3 co^^P&R 2 3 a 
ZtiXmf&Zti&o ItJ±# 7 A 2 1 10c m~ 20cm, |?30cm 

-5 0 cmO**7^7A^IK$« 0 It/lTJ^A 2 1 (D±.-fi[Z.!,$±M2 1 
b^fWbtU iO±I2 1 b<7)Tfg|Ur(i7y^SAP2 1 c T^tt <b*t£o ifffi 

77 ? u 2 1 [z im m mm K^mm * m m t x mm l £ * 7 v - * 7t* l x * 
7 ^%K^mm2 2&fcj&zti2>o mmmm^ii, n-r^*y, 

rWy^nn>^^f,i-Sij:f) jStfftfc 1 mXit 2 l^±Of«^i^ 

77 9 ATt^iJ^ti^fiT-S^O. 3//m-0. 5 yum, fejg^tSdgo/'dio 
t!) ? 0 . 8 - 1 . 2 (7) S i 0 2 *£T% A 1 2 03*£T-. Z r 0 2 *ii\ T i 0 2 *5T-& 
XfU f 02*£T-^ f b&&£M «9il(ftL7c lttX{i2®JilJi7)^itL^> 0 jgp$ 

Ttm^iJ «h LT(i> 0. 4 ^ m - 0 . 4 5 ^ nu ©J£5Hj<S d 

90/diotf ? 0. 90-1. OV&^FWmf hitho Mrfomzteli 7 &3mM* 5 

oog-iooo g?wr&- t-ci]? j*wrki&9m 2 2 sr^i-4 0 h^? 

77323 li, ^O^^PSBO— ^2 3biHr 1T7,tf7 7 7. nfWKy±A£ 
*U <DffinU<D®.Jj 2 3 c X nfflttitZZtX^fty^T.^ 2 3<DftM 7 £^F 

[0 0 3 9] 

5fet\ Z<D X 1 %mj$Lim-f2>giW.2 0<Dii7A2 1 <7)_t^ 2 1 b £H&tT. 

3mm 2 2<d±ux oxei 2xnhKtzmmM^n.x-fho mmm<^\i.xmx 
?tmm 2 2 <Dmntz x ^ mwi-tz&> #y^i-*ui\ e@ i5cm-20cm, i 

M0cm-45 cm©*7ACS$ 1 5 cm- 2 0 cm03til#M$ii-C 
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ffi»£ 2 00ml~300ml iiAtK^f ^ L</>o 
^C*7A2 1<7)±12 1 bSrPHCT, ±^2 1 bH^tfXigAP 2 1 c «fc 

is 7s <o if ^mt i k g - 2 k g izm&zti, ijj&ffimtf&m&m (s via) t 

2 ~ 4 c m/m i n^^i^:, Tt^JS 2 2 rtKflMR&fcjiiS 

«fc 9 HLTt#?>tL^^#Jl^tlf K^£*L&:(£|f<7>^rMte2 0 0 p pml^l 
T> TkO-a^rKi 3 0 p pmJATCi^o 
[0 0 4 0] 

ra^^c T;i/#^<b&&#j:i?ji tf n. 7t i mx it 2 mx±.^it 

[0 0 4 1 ] 

*mw<D£m&mmm&. *§kwomiBk±mk&to. *%w<o&&j]m-z*) 

[0 0 4 2] 

[213 ICtj^-T «fc i MOCVDitlJ, ^Il3 0tl^St3 l^fi 
-So M13 OOFWHfifc-* 3 2 7^fWb*U 3 2±KI±&«3 3^ 

1£#£*L& 0 i«!3 0<7>FW(iJE;fr-t>^-3 4, 3-^KF7'7 7°3 5 
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(i- - K;ws\>i^5 6 „ ITXffiMmitiimW; 5 4 ^^Lt0 2 ^fAf 5 7 
^£*l£ 0 I^tM^n^SI^S i 3N4»jRT**»^ ^fAf 5 7^ 
ibliNHs^^fAS^So 1 {iM^tl3 8 Z\<DJ% 

##313 Sli^^ISM^^It^o ME-#&3 8 Kt±:*f 

3 9^W^J7^ SAW 4 1 Zti, t fzWMm^ 3 SK &&&& 

4 2j&*gM*$*L£ 0 ftlaf 4 2tct±-- K^r4 3^^#it^*Mlp^fi4 
4^lt^tt, fft*&«4 2 (i^bH 4 6 lw#Mfc$*L&o $Vft§f 4 6 ICfi-- K;i/ 

; < ;w 7'5i, a 7, mm.m%mm. 4 8HMt^t'j7*^ $ a«= 4 9 $ n 

£0 Jivffcff 4 6 t±HtCffi«4 7£J: ^im^3 0 «^£*l&o Sfc^ffcS 4 6 
KWU Kl"f > 5 2 S^KV^ V 5 3^^rti^ffim^f^^o 

i(7)ilT*li, He, A r f O^ffifi**^ ^ ^ ^ + 1 'J 7 ^ 

Tl^^^fctlH f ffc^ti, IC + ^'J 7#X#Af 4 8^?>KftS4 6 
^*A?nt + + 'J Ttf-XKi 19 SEW 4 7 *i|£Tj£II£3 Orttwtftf&Sfl&o ^ 
MM3 0rt£J3V>T. t«HfMlll««:i^»$t 0 2 ^Af 5 7 

[0 0 4 3] 
[WJ] 

£0 4£mttlt&yil£ LTH f C l 4 £ffiv\ -<7)H f C l 4 C^U4 

^l©y^f^7^ y 'Jf-^A^inA. C^I^7Ritlt3 0 5H9KJd£ 
*4iii:J: Dffi£J»£t#^o ^i:«4tli^Ifit:IL^l l 0 0°C, 3 
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. 99kp a (3 or o r r) xi&i±m%mm£fto ztiizx^mmyvzmfzo 

mTEtejtmftffi, KM5H>r^ X «Ht oTCo x*55-tf60^-e{i> Hf = 5 0. 2 
8%, C = 2 7. 0 5%. H=6. 76%, N=15. 7 8 fz 0 Mwifr 

VrVlift^J frm/ e = 3 5 6 t LTiiJ $ tifz 0 ±fE^#f!£^ X ^ 

|#<b*L7^ H e H (±H f (DMA) 4 ti^. <h|iJj7E£*L£o «V*^=t 19 H f (DMA) 4 
iz^tth&i&mco^mzmTzLfz t Z.h 2 0 0 p pm-C&ofco ttziJ~)V7 
4 yis^-mzk <0 H f (DMA)4H^-in^>7K«0^»^iU7EL^h £ £ 3 0 
ppm-e*of:„ Z\C0U i (DMA) 4 (Omm^ I . 0 ^W#Jg <h & h X d KGflk 

mt~ehz>n-*? 9 yitzmmLx-mmwMzmmLfzo 

[0 0 4 4] 

<mtm2 > 

f (DE A) 4 £#7to -<7>H f (DEA)4^iltfHi2 0 0 p pm-C&«9, 7.K 
Mili3 0ppmt^o/; 0 CI c/)H f (D E A) 4 <7>#J^ 1 . O^E^lSt'S; 

[0 0 4 5] 

<Jt^fl 1 > 

mmm 1 -r#etL^ffl»CTM«*x®^M^r^H f (dma) 4 ^#/: 

o -OH f (DMA)4<7)^#W»{i 1 5 0 0 0 p pmt^l), 7fc-^r*ti 6 0 
0ppmt^o/: o iWHf (DMA) 4 «^1. 0 -t^jftJS & & X 9 ^^T 

<Jt»fl2 > 

f£i&0!l 1 C, titznmyj SJK«flE^@X® ^ILTHf (DMA) 4 W; 
o :<7)H f (DMA)4<7)ia^^T»{±2 5 0 p pmt^^ Tjc^fili 3 0 p p 
m-C^ofco iOHf(DMA) 4 <0»l. 0 -t^iftjR «h & & X o K^m^M. 

<Jt^J3 > 



ffifiE# 2004-3000051 



#fl 2003-017046 



^-v: 17/ 



i x-nbtitzmmvm^z 2 mmzm^s jm^mlxh f (dma) 4 £ 

ntzo i(7)H f (DMA) 4 (7)litti(i2 0 0 p pmt*^ TfCa^ifi 5 0 
ppmT**o/:„ iOHf (DMA) 4 «#1. 0^«^^l>i: 9^1"! 

[0 0 4 6] 

<Jt»J4 > 

o -OH f (DE A) 4 <7)llS^W»(i2 0 0 0 0 p pm-e&t9, Tfc^Mfi 5 0 
Oppm-e&o^o -<£>H f (DE A) 4 OflftJt7!>n . 0 t tc Z> X i 

mmmx $>&z/9v^*4)->i'mmLx mmmm- z mm t tz Q 
<stmt5> 

mmm2xnhtifzmmm^wmmj±m^xm^mLx}i t (dea) 4 ^h/: 

o Z\<DU f (DEA) 4 (Oiaf^tIli2 5 0 p pmX$>*), zlCa ^si i 3 Opp 
mXh-otzo iOHf (DEA) 4 Oi»"l. O^^iM^^^i^^lIl 
v 9 u^^r^yy liZfeMLXi&ffiW^A-ltMWcLfzo 
<it&M6> 

mmm 2 xn hntz mmw k h k 2 siffi^ii ^ilth f (dea) 4 ^ 

nfzo i<7)H f (DEA) 4 <7)tiiMili2 0 0 p pmt*^ tK^*«± 5 0 
ppmt^ofco -<7>H f (DE A) 4 <7)?jftJt^l . 0 ^WjSJS & & <t 9 K*f« 
v ? n ^ ^ -9- y K mffi L T £ PS* L £ 0 
[0 0 4 7] 
<it3£M 1 > 

mmm 1 , 2 s.cfjt^o 1 - 6 xtti^ftinhtitzmmH f it^ommm^ 

5fcf\ ItHtSMCS i0 2 l (f§ 5 0 0 OA) WUy'j3 

D^S^j^MM^IS:eL/io ^£?&«£2 0 Ot:, Jfvft^jg£ 1 4 0 °C 

> K.J)$:fo2 66Pa (2torr) L£ Q StL>#^£ LT O2 

-?-05t)±£ lOOccrat Lfco * t'J fifTs £ LX A r # 
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*«rffli^ J8F?SflR*l-*0. 0 5c c /ftcom^X^fi^^m^ U «IB#P B W3 
0#\ 153\ 2 33\ 3 5K 5 53*W8:frt&o*:t ^ tc-eti^tL l ^-fo^flim 
J:«mU J&M£l*;i£*«±OH f 0 2 ^M£MS EM (^SMmT-fM 

[0 0 4 8] 

[^1] 







lft^fl[ppm] 




C 1 


HaO 


30# 


1 ft 


2ft 


3ft 


5ft 


8ft 


Hifc^J i 


Hf (DMA) 4 


200 


30 


~1 


2 


3. 7 


4. 8 


6. 4 


10. 4 


/' 2 


Hf (DEA) 4 


200 


30 


~1 


2 


3. 8 


4. 6 


6. 8 


10. 2 


Jttfc^J 1 


Hf (DMA) 4 


15000 


600 


<0. 1 


0. 2 


0. 3 


0. 3 


0. 28 


0. 38 


// 2 


Hf (DMA) 4 


250 


30 


<0. 1 


0. 4 


0. 5 


0. 52 


0. 55 


0. 56 


» 3 


Hf (DMA) 4 


200 


50 


<0. 1 


0. 4 


0. 5 


0. 51 


0. 52 


0. 54 


w 4 


Hf (DEA) 4 


20000 


500 


<0. 1 


0. 2 


0. 3 


0. 3 


0. 29 


0. 38 


w 5 


Hf (DEA) 4 


250 


30 


<0. 1 


0. 3 


0. 4 


0. 43 


0. 42 


0. 41 


ii 6 


Hf (DEA) 4 


200 


50 . 


<0. 1 


0. 3 


0. 4 


0. 42 


0. 42 


0. 42 



[0 0 4 9] 

i rz/2 <Dmw.mMzm^tzMmi*, f&mm m$>fz «9 <Dmmmm^%-ox& 19 

[0 0 5 0] 

<H«!J3> 

ti^it^tLts i c 1 ^m^fzmummm 1 tpj]«KL-r^j&£ 

fTV^ S i (DMA) 4 ^Hf:„ C<7)S i (DMA)4^IfMili 1 p pmT^O 
, ^MittSOppra-eioto i(DMA) 4 «^l. O^WM 

<h & £ <£ -? tc mm x $> & -> * n ^ * -9- > tc l x ® mm®- * m m l tz 0 

[0 0 5 1 ] 
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<nmw4 > 

i (DEA)^#/: 0 iOS i (DEA) 4 Oiii^tKi 1 p pmXfrt), 
I(i3 0ppmt*of: 0 i (DEA) 4 (?))M^1. O^^Mt^^i 

[0 0 5 2] 

<iM1>TJ7 > 

«fiJ3-ti#«bti^W»^^»l^*XfI^*fe^-r^S i (DMA) 4 ^: 
o :<OSi (DMA) 4 (7)Jta^W»{i 1 5 0 0 0 p praT^^ 7k^m&4 5 
Oppmt^Qto iOS i (DMA) 4 co^J$^l . 0 -t^aftjg <h & & J: 9 ^ 

<it3£faJ8 > 

HWJ3-e#<btL7tffl»l'W^ffi^X^l^*SLTS i (DMA) 4 W: 
o -OS i (DMA) 4 <7)ia^^'»(±2 5 0 p pm'C&i'K 7K^r*(i 3 0 p p 
m-^^o/Co I^)S i(DMA) 4 «^l. 0*;WjS«£&& i 9 

<it^0 9 > 

^W0 3Ti#^tL7^fflMt/^M^2J$^i±^XfI^MLT S i (DMA) 4 £ 
t#7c 0 i (DMA) 4 Oll^W*(i 2 0 0 p pm^t), TK^fiti 5 0 

ppm-e^)o7t: 0 —COS i (DMA) 4 OiS^l. O^MMt^l. i 9 

[0 0 5 3] 

<JtW0 1 0 > 

mmM4 ^nhtifzmm^^^m^nm^m^-f^s i (DEA) 4 £?#7t: 

o Z<7) S i (D E A) 4 Ola^^#(± 2 0 0 0 0 p p m-C& «9 > 7K^*fi 5 0 
0ppmf$,ot 0 i<7)S i (DEA) 4 «^1. 0 t £ Z> X 9 

<jt^j 1 1 > 

nmM4r-nbtifzmmwi<zmi£mj±m%T.mzMLxs i (dea) 4 £#£ 
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o :<OSi(DE A)4<7)iRm^-Mlt 2 5 0 p p mTr& <9 . 7k^tli 3 0 p p 

<ih»0 1 2 > 

^W!l4t?#f>tL7t:ffl^^jg^2jg^JE^X^^MLTS i (DEA) 4 ^ 
ntzo :»S i (DE A) 4 <Oia^^*(i2 0 0 p pmti^ TR-a^fst* 5 0 
ppmt*of: 0 ^<7)S i (DEA) 4 ^)iM^l. 0 ^e^WkSt t & h J: ? K^T« 

[0 0 5 4] 

<Jtt5:M2 > 

3 , 4 Wlt^O 7-12 X'Zti^tiW h titz^m S i lb^Ov#« 

5fe-f\ iSa-cWW:Si0 2 l (J¥£ 5 0 0 0A) «L/:y'Jn 
> M £ 6 tfc-f o ffi jft U «^13 ic^i-^^^b CVD&^fflv^:MOCV 

D^ao^flim^i^aL/jo >k^x\ &m&m%2 o o°c, ^vftsjg^ 1 4 o°c 

, 0^^2 6 6 Pa (2 t o r r) CftLfti^Lfco RlS^tLTNH 
3#'*£fflv\ WEE*100ccmi:L/:o ^i^ ^t'J7 if 7*. <h L T A r 
77^^ffli/\ v#tfl«l-£0. 0 5c c/5^*iJ^-e^*ieft^ifSU J&fllBtP^ 
3 0#\ 153% 255-, 353-, 5 5YW 8 53~ t & o 7c t § tc-eti-Tti UiC-fo^cM 
^J^SXtBU j£!BS£*!-x.£^LtOS i 3 N 4 3llg|£®r®SEM (/t^MmTM 
fKiE) «^MI¥^iiJ7EL^o t#<btL/i^iIB#r B 1ab/i^c>MJ¥^^^2^^tL 

[0 0 5 5] 
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1^2] 





mm* 


^Stitppm] 


f&m&FfflhtL <9 ©^)?[nni] 


C 1 


H 2 O 


30# 


I ft 


2ft 


3ft 


5ft 


8 ft 




Si (DMA) 4 


1 


30 


~1 


2 


3 


4. 2 


6 


10 


» 4 


Si (DEA) 4 


1 


30 


~1 


2 


3. 5 


4. 8 


6. 4 


10. 2 


JtiStfJ 7 


Si (DMA) 4 


15000 


450 


<0. 2 


0. 3 


0. 4 


0. 5 


0. 3 


0.2 


n 8 


Si (DMA) 4 


5 


30 


0. 3 


0. 4 


0. 41 


0. 45 


0. 48 


0. 44 


// 9 


Si (DMA) 4 


1 


50 


0. 4 


0. 5 


0. 52 


0. 55 


0. 59 


0.5 


ii 10 


Si(DEA) 4 


20000 


500 


<0. 2 


0. 4 


0. 5 


0. 52 


0. 5 


0. 5 


ii 11 


Si (DEA) 4 


5 


30 


0. 3 


0. 4 


0. 43 


0. 45 


0. 48 


0. 4 


w 12 


Si (DEA) 4 


1 


50 


0. 4 


0. 5 


0. 55 


0. 58 


0. 6 


0. 58 



[0 0 5 6] 
[0 0 5 7] 

3 0ppmJJlK'^U^i:*5o it&9s<D—1B&:ii s ±.j&Ltt (1) 

tbSE# 2004-3000051 



iff m 2003-017046 



^-v: 22/E 



[mi] 

[@2] 
[03] 

CVD^I^MOCVD St«EIo 



miiE#2 004-3000051 



§12003-01 7046 



1/ 



iwm%] mm 
i] 



( n-^^/u y ? g A ) 



I; s is 



10 



( ) ( r $ / y ) 

I u 



fife K Jfc 




12 



13 
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2/ 



[1212] 



20 



21- 



22 



10~20cm 




21c 



^ ^ ^ 1^ ^ ^ ^ ^ 



-21b 



o o o 



o o o 



A r 



30~50cm 




20 77*;'>a^P^^77^-! 

21 mi±z>7-^ 



22 3E^FJS 

23 77^3 

24 mm&mik&®> 
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3/E 



[@3] 




go 

m< 

n x v 

fflH K ^ A ,\ 

1$ =N ^ V 

^t ffl K 1 K A 

CD N OO Oi h CM CO 
^ ^ ^ ^ ID LO 



mm 



V TO 
*\ ijiin. 



tots ^ 

nW K 

& =N *■ ^ *g 

33 M'^ -Vr^ il jg 



oo 05 cm co ^ 
co co co "nT 1 ^r 1 ^ 



-VIV 

IK J 



tfflbH n il 



O CM CO ^ LO CD 

CO CO CO CO CO CO CO 
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3fc*>-£^r*J&*2 0 0 p p mJ^T> fr-Dfr<D^&&3 0 p p mJsJLT"?** £ t * 
[ft 6] 

M C(R , ) 2 N] (n - s ,(R 2 )s ( 1 ) 

Ti, Ce. A U V, La, NbXtiN i "Cab 0 , ftlJIT^S i "Cab 0 , 

, stt0-n-lOi^-C*5o 

[s^mi m i 
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m m a m m m m 



fttglJ#-^ [000006264] 
1 . ^M^J! B 1992^ 4^100 



ffiSE#-^ tatiE# 2 0 0 4 - 3 0 0 0 0 5 1 



mm 2003-017046 ^- v : 1/E 



[WM^\ P02MB067K 
[ilttiB] ¥^cl5^ 1^27B 

[HB&i&IHWB] C07F 71/00 

C23C 16/18 
C07F 49/92 

m^mmi) 19 

[QEffiXtemffi] $immmmmm&i\n 1002 1 4 ~m-?y- v 

[f»BU##] 000006264 

[ftSA] 

[f£EU##] 100085372 

£IE jE^ 

003285 

[3?Wt#£I] 21, 000R 

mm* 1 
hi 1 

w&m 1 
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